The current work addresses the control of two-input two-output (TITO) Wood and Berry 
The TITO transfer function model for methanol-water separation in a distillation column is given in 
Using a first order Pade-approximation for time delay in equation 1 yields a rational transfer function for the distillation column model as given in equation 2.
The expression for the terms g 11 (s) to g 22 (s) are given in equations from 3 to 6. g 11 (s) = 12.8(−0.5s + 1) (16.7s + 1)(0.5s + 1) (3) g 12 (s) = −18.9(−1.5s + 1) (21s + 1)(1.5s + 1) (4) g 21 (s) = 6.6(−3.5s + 1) (10.9s + 1)(3.5s + 1) (5) g 22 (s) = −19.4(−1.5s + 1) (14.4s + 1)(1.5s + 1)
The state space model of the system given in equation 2 is given in equations 7 and 8. The A matrix for the state space model is given in equation 9. The B matrix for the state space model is given in equation 10 and C matrix is given in equations 11. 
The objective of the control design problem is to synthesis a SOF controller with the structure, U tc = KY that minimizes the norm given in equation 24.
Static output feedback controller synthesis using LMI
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Applying SOF control U tc = KY for the system given in equations 16 to 19, the resulting state space 69 model for the closed loop generalized plant are given in equations 25 to 27. N. Since there is a constraint on P (P>0), N is taken as a decision variable for genetic algorithm (GA).
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Choosing N as the decision variable for GA instead of P is less conservative and results in a enlarged 79 search space. Multiple choices for N is selected by GA and the resultant LMI is solved by minimizing 80 a performance index. The performance index is given in equation 29.
1. Choose N as decision variable and J PI as the performance index for GA.
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2. Solve the LMI given in equation 28 to obtain P and K for the value of N given by GA. 
Numerical simulation results and discussion
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For solving the LMI given by the equation 28, the matrix N is set to a diagonal matrix. (similar equations are used for Y 2 and U 2 ). Please note that the integration is performed numerically 110 using SIMULINK with a fixed time step used for simulation. The steady state error for tracking is poor for SOF controller for initial 50 minutes due to the lack of 119 integrator. The performance metric ISE and ISV is given in Table 3 for the case of tracking a unit step 
